Image filtering algorithms are applied on images to remove the different types of noise that are either present in the image during capturing or injected in to the image during transmission. Underwater images when captured usually have Gaussian noise, speckle noise and salt and pepper noise. In this work, five different image filtering algorithms are compared for the three different noise types. The performances of the filters are compared using the Peak Signal to Noise Ratio (PSNR) and Mean Square Error (MSE). The modified spatial median filter gives desirable results in terms of the above two parameters for the three different noise. Forty underwater images are taken for study.
I. INTRODUCTION
Generally underwater images are collected by image sensors. They are contaminated by the different type of noise. Basically three type of noise are present in underwater images namely, Speckle noise, impulse noise and Gaussian noise. There are many different cases of distortions. Underwater images suffer from quality degradation due to transmission of limited range of light, low contrast and blurred image due to quality of light and diminishing color. When an underwater image is captured, denoising is necessarily done to correct and adjust the image for further study and processing. Different filtering techniques are available in the literature for denoising of under water images. The performance of an image filtering system depends on its ability to detect the presence of noisy pixels in the image. Significant works have been done in both hardware and software to improve the signal-to-noise ratio for acoustic images.
In software, a denoising filter is used to remove noise from an image. Each pixel is represented by three scalar values representing the red, green, and blue chromatic intensities. When each pixel is studied, a smoothing filter takes into account the surrounding pixels to derive a more accurate version of this pixel. By taking neighboring pixels into consideration extreme "noisy" pixels can be replaced. However, outlier pixels may be uncorrupted with fine details, which may be lost due to the smoothing process. This paper evaluates five common smoothing algorithms for underwater images for three different noise types. This five smoothing algorithms are implemented in forty benchmark underwater images for different noise types. The simulation are done in matlab 7.1 version.
The organization of this paper is as follows: Section 2 is described a Methods of filter, Section 3 discusses about the Experiment as results and evaluation and Finally Section 4 gives conclusion.
II. FILTERING METHODS
Conventionally linear filtering Algorithms were applied for image processing. The fundamental and the simplest of these algorithms is the Mean Filter as defined in (1) . The Mean Filter is a linear filter which uses a mask over each pixel in the signal. Each of the components of the pixels which fall under the mask are averaged together to form a single pixel. This filter is also called as average filter. The Mean Filter is poor in edge preserving. The Mean filter is defined by
where (x 1 ….. x N ) is the image pixel range. Generally linear filters are used for noise suppression. It gives minimum PSNR when compared to non linear filters. Which has to be generally maximum hence for underwater images non linear filters are taken for comparison. Median filter, Component Median filter, Vector Median filter, Spatial Median filter, Modified Spatial Median filters are compared for different type of noise.
Median filter
The Median Filter is performed by taking the magnitude of all of the vectors within a mask and sorted according to the magnitudes. The pixel with the median magnitude is then used to replace the pixel studied. The Simple Median Filter has an advantage over the Mean filter since median of the data is taken instead of the mean of an image. The pixel with the median magnitude is then used to replace the pixel studied. The median of a set is more robust with respect to the presence of noise. The median filter is given by
When filtering using the Simple Median Filter, an original and the resulting filtered pixel of the sample have the same pixel. A pixel that does not change due to filtering is known as the root of the mask
Advantage
A major advantage of the median filter over linear filters is that the median filter can eliminate the effect of input noise values with extremely large magnitudes. (In contrast, linear filters are sensitive to this type of noise -that is, the output may be degraded severely by even by a small fraction of anomalous noise values).
Component Median Filter (CMF)
CMF is defined in (3), relies on the statistical median concept. In the Simple Median Filter, each point in the signal is converted to a single magnitude. In the Component Median Filter each scalar component is treated independently. A filter mask is placed over a point in the signal. When noise affects a point in a grayscale image, the result is called "salt and pepper" noise. In color images, this property of "salt and pepper" noise is typical of noise models where only one scalar value of a point is affected. For this noise model, the Component Median Filter is more accurate than the Simple Median Filter. The disadvantage of this filter is that it will create a new signal point that did not exist in the original signal, which may be undesirable in some applications. The CMF is defined by
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Advantage
The Component Median Filter is more accurate than the Simple Median Filter.
The Vector Median Filter (VMF)
In the VMF, a filter mask is placed over a single point. The point with the minimum sum of vector differences is used to represent the point in the signal studied. The VMF is a well-researched filter and popular due to the extensive modifications. The VMF is defined by
Advantage
The advantage of this method is that filter outputs are close to each other and can be manipulated by 2D techniques.
Spatial Median Filter
The SMF is a new noise removal filter. The SMF and the VMF follow a similar algorithm and it will be shown that they produce comparable results.
The SMF is a uniform smoothing algorithm with the purpose of removing noise and fine points of image data while maintaining edges around larger shapes The spatial depth between a point and set of points is defined by,
The SMF is an unbiased smoothing algorithm and will replace every point that is not the maximum spatial depth among its set of mask neighbors. The Modified Spatial Median Filter [1] attempts to address these concerns.
The following is the basic algorithm for determining the Spatial Median of a set of points, x 1 , ...,x N : Let r 1 , r 2 , ..., r N represent x 1 ,x 2 , ...,x N in rank order such that it is used in basic algorithm for
Advantage
The advantage of replacing every point achieves a uniform smoothing across the image. A good smoothing filter should simplify the image while retaining most of the original image shape and retain the edges.
A Modified Spatial Median Filter for Gaussian noise [1]
The SMF is similar to the VMF in that in both filters, the vectors are ranked by some criteria and the top ranking point is used to replace the center point. No consideration is made to determine if that center point is original data or not. The unfortunate drawback of these filters is the smoothing that occurs uniformly across the image. Across areas where there is no noise, uncorrupted data is removed unnecessarily.
In the Modified Spatial Median Filter (MSMF), after the spatial depth of each point within the mask is computed, an attempt is made to use this information to first decide if the mask's center point is an uncorrupted point. If the determination is made that a point is not corrupted, then the point will not be changed. The spatial depth of every point within the mask is calculated and then sorted based on depths in descending order.
By ranking these spatial depths in the set in descending order, a spatial order statistic of depth levels is created. The largest depth measures, which represent the collection of uncorrupted points, are pushed to the front of the ordered set. The smallest depth measures, representing points with the largest spatial difference among others in the mask 
III. EXPERIMENTAL SETUP AND EVALUATION
To test the accuracy of the non linear Filtering algorithms, three steps are followed. i) First an uncorrupted underwater image is taken as input. ii) Second different noises are added to the underwater image artificially. iii) Third, the filtering algorithms are applied for reconstruction of underwater images.
To estimate the quality of reconstructed image, Mean Squared Error and Peak Signal to Noise Ratio are calculated for the original and the reconstructed images. The experiments are conducted using matlab 7.1 version for Gaussian noise, salt and pepper noise and speckle noise. The benchmark images used here are given in Annexure I.
• For each of forty images, different noise models are added artificially in the ratio 0.5.
• Next the different filtering algorithm is applied for each forty images with various noise models.
• The parameters PSNR and MSE value are calculated for the noise free image and noisy image.
Giving the reconstruction of an image, each image is assumed to have the dimensions of 256. The images in this contain a wide variety of subject matters and textures. Most of the images used are ship wreck, moor chain and mine in sonar images. The following fig (1a-1f) shows the average PSNR and MSE value for forty images. 
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